When country risk and sovereign bond yields rise, governments may resort to formal and informal pressures on the local financial sector to absorb new issues of government bonds; in other words, they may use a form of "financial repression."
1 If the financial sector cannot raise additional funds to purchase government debt, these acquisitions can only be made at the expense of other investments. Financial repression is not limited to the banks, but the crowding out of corporate loans can be particularly problematic since these loans cannot easily be replaced with other forms of financing. 2 In this paper we show that financial repression of the banking sector was actively used by European countries during the sovereign debt crisis, and measure the impact of this repression on domestic corporate bank credit.
As illustrated in Figure 1 , following the start of the global financial crisis in 2008, Eurozone countries experienced a run-up in public debt issuance. This expanding sovereign debt was increasingly absorbed by the local (i.e., belonging to the same country) banking sector ( percentage points (or nearly 30%) in their domestic banks' share of bank-held sovereign debt.
3 the bond market. Because some of our results use cross-country and cross-bank variations in the expansion of sovereign debt, eased conditions and an expansion in bond supply would need to be country-specific. These shifts would also have to positively correlate with the expansion of local banks' holdings of government debt. We find just the opposite: in absolute terms, bond market conditions actually undergo tightening in such periods. In relative terms, we do not observe easing of bond market conditions for countries with rising sovereign debt risk. This allows us to interpret firms switching from loans to bonds as a measure of difficulties in securing new bank loans.
Between 2007 and 2013, European countries expanded their public debt, which was increasingly absorbed on the balance sheets of the domestic banking sector. This absorption led to a drop in the local supply of loans to large corporate issuers, as reflected in their increased propensity to switch from loan to bond financing. It is worth noting that the contraction in the loan supply in the latter part of the sovereign debt crisis-the period between the second Greek bailout and 2013:Q2 (the end of our sample)-is nearly three times larger than the contraction in loan supply that followed the period from Lehman Brothers' collapse through the first Greek bailout ( Figure 3 ). This is consistent with a prolonged and aggravated economic downturn triggered by "the vicious cycle of banks hurting sovereigns and sovereigns hurting banks." 6 Financial repression affects only the domestic sector: it is a forced home bias in banks' holdings of sovereign debt. As in the theoretical framework proposed by Acharya and Rajan (2013) , this is the mechanism through which governments build debt capacity and effectively impose a tax on corporations. Cross-country variation in financial repression is core to the interpretation of our result. Centralized, cross-country policy actions or regulatory measures cannot explain our finding. For example, Basel II and Basel III rules assign zero risk-weight in calculating capital requirements for all OECD government bonds, regardless of whether those bonds are denominated in the issuing country's own currency. For the Eurozone, whose members are members of the OECD 7 , Basel rules therefore do not favor home-country debt.
4 Similarly, our finding is different from the work analyzing risk-shifting by Eurozone banks in the context of the sovereign debt crisis. Acharya and Steffen (2012) , Popov and Van Horen (2014) , and Drechsler et al. (2013) find that European banks were more likely to purchase risky sovereign debt using funding provided by European Central Bank (ECB). However, the ECB's lending facility set collateral haircuts based on the nature of the collateral (the issuing country's credit rating), and not based on the counterparty. As such, it cannot explain the relative increase in the domestic share of bank-held sovereign debt; i.e., it cannot explain why Italian banks increasingly bought Italian debt while Spanish banks increasingly bought Spanish debt.
Furthermore, risk-shifting (with or without home bias) has a distinct cross-sectional prediction:
weaker, less capitalized banks are more likely to pursue risk-shifting behavior. This is not necessarily the case for financial repression. Indeed, we find that, across large banks, there is little correlation between a bank's health and its relative preference for domestic sovereign debt.
The low empirical correlation between banks' risk and their holdings of domestic sovereign debt is also helpful in addressing whether shocks to banks' balance sheets can explain increased demand for local sovereign debt. In addition, we show that the effect we identify is distinct from an increased demand for safe assets. We also show that trend in accumulation of risky domestic sovereign debt in the banking sector seems to generalize to insurance and pension sectors. This suggests that a liquidity shock, which is more characteristic of banking, is unlikely to be the underlying cause of the documented effect.
There are multiple channels through which governments can exercise pressure on their domestic banking sectors. Increased investment in home-country sovereign bonds could be explained by the expectation that bailout mechanisms will be national, and will favor those banks that hold home country sovereign debt. This is consistent with findings that home bias in sovereign debt holdings intensifies in times of economic distress. We find no relationship between banks' health and their propensity to buy local sovereign debt, which suggests that financial repression likely is not mainly operating through an implicit bailout guarantee. we find that government control through a direct equity holding and board seats is positively correlated with the spread of financial repression.
Although financial repression policies are traditionally associated with developing countries, Reinhart and Sbrancia (2011) show that such practices were the norm for many advanced economies for over thirty years following the end of World War II. In this paper we provide evidence of the use of financial repression by ailing European countries during the worst postwar economic recession and show the negative consequences of such behavior.
I. Methodology and Data

A. Methodology: Mechanics
During the European sovereign debt crisis, much of the public debt issued by governments was purchased by local banking sectors. We want to examine whether, over this period, banks that took on more domestic government debt did so at the expense of lending. In other words, was the reduction in loan volumes was driven by contraction in credit supply caused by the pressure to buy local government debt, and not by contraction in credit demand? To measure movements in bank credit supply over time, we build on the methodology proposed by Becker and Ivashina (2014) . This methodology suggests that substitution from bank credit to public debt is indicative of a relative contraction in bank credit supply. 9 By only sampling firms that issue new debt (either bonds or loans), we infer that all of the firms in our sample have non-zero demand for debt. As in Becker and Ivashina (2014) , we examine the choice of debt at the firm level with firm-fixed effects, thus addressing potential concerns about compositional changes in the set of firms raising debt (as long as firm characteristics stay constant). This addresses the concern raised by Kashyap and Stein (2000) that using aggregate relative issuance of different types of debt may miss systematic time variation in the composition of firms that are raising finance (e.g., large, stable firms with access to the bond market issue more newly-available credit in bad times than their smaller, less stable competitors do).
In our main regressions, the dependent variable is the quarterly indicator of the debt choice ( ) which is equal to 1 if a firm i receives a bank loan, and 0 if a firm issues a bond in a given 6 quarter t. The sample excludes any firm-quarter where no debt was raised. The basic estimated equation takes the following form:
where are firm fixed effects (within the firm time-invariant effect); is a time-series measure capturing government debt held by the banks in country I (the home country of company i) in quarter t. Inclusion of firm fixed effects, , is core to the identification of movements in bank credit supply. The coefficient of interest, , can be identified only if individual firms switch between loans and bonds. Due to firm-fixed effects ( ), including non-switchers in the sample-i.e., firms that only issue one type of debt-brings the coefficient of interest ( ) toward zero, regardless of the type of debt that they issue. To reduce this bias, the sample is limited to firms that issued bonds and loans over the period of our sample.
Our goal is to measure relative rise in the cost of bank debt. Because the loan price ( ) is not observable when no loan was raised, we imply movement in the relative cost of bank debt ( − ) from firms' observable decisions about the source of new debt. The quarterly indicator of the debt choice ( ) can be written as:
As in Kashyap, Stein and Wilcox (1993) , (. ) is a decreasing function of the price difference of bonds and loans, but it may also reflect the fact that loans have "relationship" benefits. Equation
(2) highlights that while the change in relative cost of loans and bonds, ( − ), is continuous, the observable outcome-debt choice-is discrete. Some firms in our sample will continue to obtain bank credit despite the fact that loans become more expensive for them, meaning we will miss changes in bank credit conditions. This makes it harder for us to find the evidence that we are looking for.
Similarly, the "true" demand for credit is not observable; implicitly, we are using our sample restriction to ensure that all observations in our sample represent firm-quarters with non-zero demand for debt. We know for certain that a firm that issues a loan or a bond has a non-zero demand for credit, but the methodology misses firms with non-zero demand for debt that cannot 7 get a loan or a bond-i.e., firms facing the most severe supply constraint-when private credit is crowded out by government debt. 10 Such observations would make our case stronger; thus, missing these cases in our sample biases the estimate of toward zero (against our findings).
B. Methodology: Validity of assumptions
The methodology is designed to measure fluctuations in the relative cost of bank debt ( − ), but we are interested in bank credit contraction (i.e., an increase in ). Because we rely on country-specific variation in debt-substitution behavior, we implicitly assume that country-level bond-market conditions-as measured by yield spread-are not negatively correlated with signs of financial repression, that is, ⁄ ≥ 0. Through the period of the sovereign debt crisis, overall conditions of bond supply in the Eurozone may have eased as a result of ECB cutting its benchmark rate to record low levels, but this cannot explain the crosscountry variation in propensity to switch from loans into bonds. To give a concrete example, for an expansion in bond supply to explain our finding that Greek firms turn to the bond market for new credit at the time of the sovereign debt crisis, it would need to be the case that Greek firms face a reduction in the cost of issuing public debt among the European companies just as Greek sovereign debt-and its country risk-increases. This is exactly the opposite of the finding in Almeida, Cunha and Ferreira (2014) who show that bond issuers are negatively affected by sovereign downgrades. In absolute terms, if the cost of bonds reflects a country risk premium, the cost of bonds should be rising as both sovereign debt and its riskiness are increasing. Figure 4 shows that bond yield spreads for European corporate issuers were highest in the countries most affected by the sovereign debt crisis. Moreover, given that financial repression affects the banking sector as well as traditional bond investors like pension funds and insurance companies, the expansion of sovereign debt is likely to depress both the domestic supply of bank debt and of bonds.
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10 Because of the firm-fixed effect, this is only a concern for firms that a) use both types of debt over the span of our sample and b) only drop out of the sample in periods of financial repression. 11 Given the focus on loan supply, we could include firms that issue debt in a foreign bond market. However, for reasons listed above, we constrain the sample to local bond issues-which comprise a significant part of the overall bond issuance. This is consistent with the following observation by The second assumption underlying our interpretation of the empirical results is that our sample firms' preference, or demand, for a particular type of debt does not shift from loans toward bonds in times of crisis. In other words, we assume that it is not the case that Greek firms favor bonds over loans-for reasons other than credit conditions-as the country sovereign debt crisis escalates. This is consistent with the standard prediction that in economic downturns, firms are likely to prefer bank debt because of its advantages in monitoring and renegotiation. Becker and Ivashina (2014) provide a discussion of the plausibility of a range of alternative explanations that relate to the countercyclical shift in demand for bonds.
C. Sample
The benchmark sample consists of non-financial European firms (excluding SIC codes 6000 to 6999) that issued loans and bonds between 1996 and 2013:Q2. We look at substitution between term loans (installment loans as opposed to revolving line) and bonds.
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Our firm-level data on bonds comes from Thomson Reuter's SDC Platinum database. We exclude convertible bonds, mortgage-and asset-backed bonds, and preferred stock (which appear under bonds in SDC). To be sure that we are not picking up shifts in bond supply, our benchmark results include only local bond issuance, excluding those labeled "Foreign Private" or "Foreign
Public" as well as those issued in non-EU countries (i.e., notably, those issued in the U.S.). We also drop bond issues by foreign subsidiaries. 13 The median bond issue in our sample is equivalent to $250 million, and the mean is equivalent to $541 million. The median maturity of bonds is 5.1 years and the average is 5.8 years; the average is slightly shorter at end of our sample. Less than 10% of bonds in our sample have maturities of two years or less. are unsure in which quarter a loan was issued. We have tried a number of approaches in our regressions to evaluate the sensitivity of our findings to this issue, including randomizing quarter assignment, assigning all CapitalIQ loans to a particular quarter, or simply analyzing the data at an annual frequency. All these approaches give similar results to the ones reported here, which spread loans evenly across quarters.
One important insight of our paper is that it identifies financial repression of banks as a specific channel that leads to the crowding out of corporate loans. For this reason we focus on loans made by local banks, where the location of the bank is determined by its headquarters as reported in DealScan. (For loan data from CapitalIQ, we assume that loans are local.) DealScan primarily covers syndicated loans and as such involves several lenders. All loans in our sample include at least one participating local lender in the lending syndicate, and roughly 60% of all loans in our sample have a local bank as one of the lead or co-lead lenders.
The data used in our analysis is organized as a panel of firm-quarter observations. Multiple loan issues in the same quarter are counted as one, and we count bond issues the same way. We define the dependent variable for our regressions (bank credit) as one if a firm issues a new term loan but no bonds, and as zero if it issues a bond but no term loans. We exclude any quarters with issuance of both types of debt (2,507 firm-quarters).
15 26.5%, and 32.0%, respectively, of their debt issues were bank loans. As reported in Becker and Ivashina (2014) , 32.3% of U.S. firms issued bank debt over the same period. Some of the variation at the high end of the bank debt issuance spectrum might be driven by a small number of observations; excluding these outliers, approximately 55-60% of firms issuing new debt choose bank debt. We define explanatory variables in later sections.
II. The Cyclicality of European Bank Lending
We start by validating a connection between loan and bond substitution and common proxies of bank lending conditions. The results are reported in Table 2 . 16 We use six different proxies:
Tightening in lending standards is a survey-based variable collected by central banks, which is available for eleven Eurozone countries in our sample. A higher value indicates that more banks report tighter credit standards (contraction in bank credit). For six countries, the data is available from 2003 onward; for two other countries, that data is available only later. 17 This data limitation explains the relatively small size of the sample in specification (1). The surveys' data is not always methodologically comparable across countries, but this is less critical given that we focus on debt issuance choices within firms.
The next three variables are constructed using Bankscope, and use bank balance-sheet information. The first, Aggregate lending growth, is measured as a four-quarter rolling-window growth in outstanding loans for all banks in a country. The Non-performing loans variable is based on realized losses and is defined as the ratio of non-performing loans to total loans, also for the entire banking sector. Loan allowances, a forward-looking measure of bank-portfolio quality, is defined as the ratio of loan allowances to total loans. We use asset-weighted averages to consolidate the data across different banks within a country by quarter. Both measures of bank portfolio quality should be negatively associated with bank-credit conditions: a higher value is likely to be associated with a contraction in bank-credit supply.
The last two variables, GDP growth and Bank stock-index, are based on models including those of Bernanke and Gertler (1989) , Holmström and Tirole (1997) , Kiyotaki and Moore (1997) , and Diamond and Rajan (2005) . Stronger economic growth-as measured by either of the proposed proxies-is predicted to be associated with an expansion of bank credit. GDP growth is real change in per capita gross domestic product, at quarterly frequency (but relative to the year prior to avoid seasonality), collected from the Eurostat website. We form a stock price index of domestic banks in each country (equally weighted), and we use the log of the stock index as an independent variable.
In line with results for the U.S. reported in Becker and Ivashina (2014), we find strong cyclicality of substitution from loans into bonds in periods that should be characterized by low credit supply. More firms switch from loans to bonds in periods when a large percentage of banks are tightening credit standards, bank credit growth is low, balances of non-performing loans and loan allowances are large, economic growth is low, and stock prices are depressed. The signs are as predicted, and all coefficients are statistically significant at the conventional levels.
The coefficient estimate of 1.02 for GDP growth implies that a one-standard-deviation decrease in GDP growth is associated with a 2-percentage-point decrease in probability that a firm gets a loan, conditional on receiving debt financing (a 5.3% decrease over the sample mean). Bank stock prices are also positively linked with new corporate debt being issued as bank loans rather than bonds. A 50% increase in the stock price of domestic banks is associated with a 1.6-percentage-point increase in the fraction of new debt issued as loans.
The result we obtain by using survey-based tightening in lending standards (specification (1)) is particularly interesting because this is the most direct measure of credit conditions. Furthermore, this only includes Eurozone countries. Given that member countries do not have national currencies, the result cannot be explained by cross-country variation in monetary policy.
III. The Effect of Domestic Sovereign Debt Holding on Bank Lending
A. Results
Our first result establishes that a contraction in the corporate loan supply is a byproduct of higher bank investment in domestic sovereign bonds during periods that are likely to be characterized by financial repression. The most direct test is to look at the sovereign debt 12 holdings of domestic banks and firms' debt issuance; these results are reported in Table 3, specifications (1) variable that we look at is "Gross Direct Long Exposures (accounting value gross of specific provisions)" to domestic sovereign debt. We use a country-level value-weighted average across all banks covered by the EBA test in a given country. We consider two alternative ways to scale bank holdings of domestic sovereign debt: (i) by risk-weighted assets (RWA), and (ii) by common equity. These variables are reported as part of the stress test, so they are comparable across banks and across countries.
The result in column (1) indicates that countries where banks hold more domestic sovereign debt on their balance sheets are the countries where bank lending, as a fraction of overall debt issuance, drops the most. The economic magnitude of the effect is large: a one-standarddeviation increase in domestic sovereign exposure (14.5%) implies a reduction in the likelihood of new corporate debt being a loan by 14.1 (-0.971*0.145) percentage points, which is very large compared to the macro variables reported in Table 2 .
Increasing sovereign risk and (subsequently) the attempt by governments to circumvent an increased cost of government debt are likely the important drivers of financial repression. We are interested in capturing the amount of sovereign credit risk borne by banks, not necessarily the face value of debt owned. Also, relatively safe sovereign debt can be used as collateral to raise additional funding, and therefore may not necessary be associated with a contraction in corporate lending. To incorporate sovereign risk, we look at a proxy for the loss exposure associated with banks' holdings of domestic sovereign debt: the book value of domestic sovereign debt held by banks, times the credit default swap spread (CDS) of the sovereign. The CDS data comes from
Markit. CDS are a market-based measure of default risk, and capture the cost at which banks could insure themselves against sovereign default. The interaction of holdings with spreads gives us the market price of the sovereign risk held by banks (or equivalently, an estimate of expected losses under the risk neutral measure). As reported in column (2), the association between domestic sovereign debt risk and lending is significantly negative. As before, the economic 13 magnitude of the estimated coefficients is large. These results are robust to scaling by either banks' RWA or common equity.
To extend our sample to a longer period, we consider two alternatives. First, we look at the Bruegel Dataset of Sovereign Bond Holdings (Merler and Pisani-Ferry, 2012) . This is a crosscountry database of country-by-country sovereign bond holdings gathered from various public sources. The holding data is disaggregated by sector and specifically identifies bank holdings of sovereign debt. Annual data covers most of the European Union countries. The shortcoming of the data is its lack of cross-country comparability, due to potential differences in accounting standards used by different national authorities. For this reason, we normalize sovereign debt holdings with bank assets rather than RWA or equity, variables for which cross-country variation in accounting treatment may be higher. The coefficient estimate implies that a one-standarddeviation change in the amount of sovereign debt held is associated with an 8.5% (-0.564*0.151) drop in corporate lending. This is smaller than what we find with ECB data, which is consistent with (a) a smaller squeeze-out effect in bank balance sheets in the pre-crisis period, and (b) more noise in the Bruegel data. 18 We next interact with CDS spreads, measuring the amount of sovereign risk rather than the face value of holdings. The coefficient estimate is negative and statistically significant, implying a similarly large economic magnitude. Realistically, the Bruegel data has to be seen as a robustness test, since the measurement of sovereign exposure is difficult. After all, the ECB stress tests were required precisely for this reason.
In the last three specifications of Table 3 , we look at total-domestic and foreign-sovereign assets held by the banking sector, expressed as a percentage of total assets. The data is obtained from Bankscope, and corresponds to the annual aggregate holdings of all domestic banks. This is an alternative way of extending the sample beyond the period covered by the stress tests. A benefit of the Bankscope data is that it covers a much larger set of banks and a longer time period. Gennaioli, Martin, and Rossi (2014) find that information on sovereign holdings in Bankscope is highly comparable to the information collected through stress testing. The drawback is that Bankscope data does not distinguish between domestic and foreign sovereign debt. Specification (6) uses the full Bankscope sample, which extends back to 1997. The 14 coefficient is negative and significant, implying that high debt holdings of sovereign debt are associated with low loan availability for firms. Columns (7) and (8) Drechsler et al. (2013) . (These effects are not mutually exclusive. 19 We return to this point below.) Table 3 includes firm-fixed effects throughout, and thus we effectively control for any firm characteristics that remain constant thorough the sample period. In Table 4 we extend the results reported in Table 3 to include firm level characteristics. The specific concern is that the risk profile of the firm changes over time, which might explain the choice of debt. Our level control variables come from two sources. Specifications (1) and (4) include controls that describe the debt issued (maturity, yield-to-maturity and a dummy equal to 1 if the loan is investment grade).
The reduction in the sample size is primarily due to missing pricing information for loans and absence of credit ratings (so that the investment grade identifier is missing). Specifications (2) and (5) include firm level accounting controls gathered from Thomson One, including firm size, return on assets, book leverage, property plant and equipment, and free cash flows all measures as of the fiscal year end preceding the issuance. The last two columns include both sets of controls. Conditioning on the availability of these additional control variables makes us likely to miss smaller, more financially constrained firms, which is consistent with the drop in the economic magnitude of the coefficient of interest in several of specifications. Most important, the findings reported in Table 3 appear to be robust to inclusion of this additional set of controls. Table 5 we use such bank-level variation in the holdings of domestic sovereign debt to examine the key prediction about the link between sovereign debt and corporate lending, using within-country variation. To do so we must link firms to individual banks; that is, in a given quarter we have to associate a firm with its most likely lender regardless of whether a firm is receiving a loan. We use past syndicated loan participation as an indication that a bank has a relationship with a firm. This assumption builds on the vast theoretical and empirical literature that discusses the benefits of long-standing banking relationships. In particular, Bharath et al. (2011) and Ivashina and Kovner (2011) examine the importance of repeated borrowing from the same lender for firms using the syndicated loan market. Thus, for any new credit-loan or bond-we assume that the firm and the bank have a relationship if, in the past five years, the bank was the lead or co-lead lender to the borrower.
In matching borrowers and banks, we lose several observations if firms do not have bank relationships, or if the banks in question are not included in the ECB data. To overcome this issue, we use the 1996-2013 sample to estimate the basic firm-fixed effect regression, and use the predicted residuals from this regression as the dependent variable in the analysis reported in Table 5 (2010-2013 sample).
The first three specifications reported in Table 5 are equivalent to the first three specifications in Table 3 ; however, in Table 5 the explanatory variable of interest is measured at the relationship bank level. When two or more banks were involved in the origination of the previous syndicated loan-around a third of firm-quarters-the firm-year appears twice in the sample, once for each bank. Given the emphasis on cross-bank variation in domestic sovereign holdings, the results in Table 5 also include bank-fixed effects. In Section IV, we discuss the specific mechanisms through which financial repression might operate; meanwhile, inclusion of bank-fixed effects helps us to rule out any (fixed) bank characteristics as potential explanations for larger exposure to domestic sovereigns and larger contractions in credit.
As before, we find an economically strong, negative relationship between individual banks' holdings of domestic sovereign debt and their relationship borrowers' propensity to receive a loan when they seek debt financing. The effect is similar in magnitude to the estimate in Table 3 .
In specifications (2) and (3), we look at the interaction with the CDS spread; this allows for 16 riskier government bond holdings to have a bigger impact on lending. Again, we find a negative effect, although this effect is only significant in one case. In column (4), we include only firms with a single identified bank relationship. These firms are likely to be more exposed to the loan supply of their (unique) relationship bank. Indeed, the point estimate for the effect of sovereign debt is higher for this sample. Taken together, the results in Table 5 suggest that, during the financial crisis period, firms are less likely to get a loan when their relationship bank(s) are absorbing large amounts of home country sovereign debt.
B. Alternative explanations
We interpret a contraction in a firm's propensity to get a loan during periods of rising exposure of local banks-and, in particular, of relationship banks-to risky domestic sovereign debt as financial repression. However, we need to make sure that the effect that we identity is distinct from the effect of (i) risk shifting and (ii) negative shock to banks; in other words, an increase in banks' demand for local sovereign debt. (A negative shock can be either a need for recapitalization and/or a liquidity shock; we explain both below.)
The risk-shifting explanation suggests that-due to the convex payoff structure of equitybank management might be seeking to increase its holdings of risky assets during periods of stress. Given the capital treatment of sovereign debt, investing in risky government securities might be particularly attractive. This type of behavior is documented by Dreschsler et al. (2013) .
Thus, a concern might be that the observed increase in domestic sovereign debt holdings may reflect risk shifting and not financial repression.
To compare the financial repression hypothesis to the risk-shifting hypothesis, we perform a placebo test. If European banks like to buy risky sovereign debt in order to risk-shift, and if this is associated with lower corporate lending, a stronger predictor of lending than domestic sovereign debt ought to be the sovereign debt that carries the most risk. In the period in question, the country with the riskiest sovereign debt is Greece. In fact, Dreschsler et al. (2013) specifically focus on banks' risk-shifting behavior in periods when Greek sovereign risk, measured by CDS and its credit rating (which determined the haircut applied by the ECB when sovereign was debt used as collateral) would diverge. Under the financial repression hypothesis, holdings of foreign sovereign debt are not expected to have the same effect on lending as 17 holdings of domestic sovereign debt. Whereas home debt has been forced upon unwilling banks (it is a forced transfer to the state), holding foreign sovereign debt is voluntary. This is important, because it implies that home debt may be associated with missed lending opportunities, whereas other sovereign debt will not.
To distinguish the domestic and general risky sovereign debt effect we reexamine the results
in Table 3 with an extra control: the holdings of Greek debt by domestic banks. (Greek firms are excluded from this sample.) The results are reported in Table 6 , Panel A columns (1) and (2).
Both with and without the CDS adjustment, holdings of domestic debt are negatively associated with the propensity to issue bank debt, whereas holdings of Greek debt have no effect, or even a positive effect, on the choice of debt.
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Greece is typically the country with the highest CDS spread in the period of the analysis.
However, several other countries also have very high CDS spreads in some periods. Bonds from such countries would be a natural target for any bank that wished to risk-shift or take advantage of the subsidy embedded in the ECB funding facility. To generalize our result, in columns (3) and (4) of Table 6 , Panel A we look at holdings of top-3 riskiest EURO-area sovereign bonds. (2013) is that risk-shifting should be associated with less capitalized banks. In Table 6 , Panel B
we look at how different measures of a bank's capitalization are related to the bank's propensity to hold and grow its holdings of local sovereign debt. Capital adequacy measures come from ECB tests. CDS and ratings data is from Markit and is available for a more restricted sample of banks. The first set of results corresponds to the unconstrained sample of countries, but the emphasis is on risky countries (defined here as European countries with CDS spreads above 100 basis points as of December 2010.) The results indicate that correlations between bank health and relative preference for domestic sovereign debt overall are economically small, often of an opposite sign, and rarely statistically significant.
Another point to consider is that the underlying assumption in risk-shifting with home bias is that the local banking sector will end up in default if the government defaults on its debt. Perhaps this is the point that commands more empirical research, but at least anecdotally (e.g. Greece, Argentina), it does not appear to be the case that upon sovereign default, a country's banking sector (and especially the largest banks) gets to the state where banks no longer care about the cash flows on their portfolios. In fact, having some positive cash flows in such states might be a source of competitive advantage.
(ii) Negative Bank Shock
The small correlation between a bank's financial health and its propensity to hold domestic sovereign debt is also important in distinguishing financial repression from a capitalization shock. In a traditional bank lending channel, banks need to recapitalize. Banks can do so by injecting more capital and/or by reducing RWA. One way to lower RWA is to shift a bank's portfolio to safe (zero-weight) securities like sovereign debt. 21 Our results are not explained by weaker banks which makes this alternative explanation unlikely.
Another explanation of the link between holdings of sovereign debt and low corporate lending posits that banks may have felt a need to increase holdings of liquid assets during the crisis period-negative liquidity shock. For example, this could happen as a buffer against liquidity needs of the bank's customers (Kashyap, Rajan, and Stein, 2002) . In turn, higher demand for liquidity could have led to an increase in holdings for sovereign debt (Krishnamurthy and Vissing-Jorgensen, 2012) at the expense of the willingness to hold other assets, including corporate loans. This theory would predict that banks would hold the safest sovereign debt, and not necessary a bank's home country debt. (The prediction is thus opposite to risk-shifting.)
To distinguish our result from this alternative effect, we repeat the test above, using Germany (the lowest-risk sovereign issuer in the Euro area) and the lowest three CDS Euro area issuers (Finland, Germany and either the Netherlands or Austria, depending on the exact time). The results are reported in Table 7 , Panel A. The strong negative association with domestic debt remains, while holdings of German debt have a positive association with lending in one regression and a negative one in the other. Overall, these results suggest that the sovereign debt of a bank's home country has a special role in the bank's balance sheet, where that debt tends to displace corporate lending. Other types of sovereign debt do not appear to have this effect during the European sovereign debt crisis.
We also look outside the banking sector. As mentioned before, financial repression need not be limited to the banking sector. Liquidity shocks are likely more critical for the banking sector, which has short term funding (and long term liabilities) and which issues undrawn credit lines that could be subject to a run (Ivashina and Scharfstein, 2010) . Thus, if other segments of the domestic financial sector in risky countries accumulate sovereign debt, this further weakens the idea of liquidity shock to the banks as an explanation of our findings of depressed corporate loan supply during the crisis.
There is ample anecdotal evidence that struggling governments also pressured local pension funds to place their liabilities. 22 The reporting of sovereign exposures of pension plans and insurance companies varies by country and by firm, and overall it is hard to assess the 20 decomposition of sovereign holdings in domestic and foreign debt. One exception is Portugal, for which we were able to collect a time series of domestic sovereign exposure through the country's insurance and pension regulatory agency. But although somewhat similar regulators exist in each country, domestic sovereign debt holdings are not collected in a centralized way (or were not until very recently). We also searched through annual statements of the largest insurers and pension funds in Germany, France, Spain and Italy. The results are reported in Table 7 ,
As for banks, we find a pattern of accumulation of domestic government debt by non-bank financial institutions in several countries. In safer countries, this is not apparent, however. The increased its portfolio allocation to domestic debt by 6 percentage points (from 4% to 10%). The rise of insurance sector's exposure to domestic debt was even more dramatic. These patterns are parallel to those observed for the banking sector, and indicate that the pressure to hold domestic sovereign debt was not attributable to shocks to individual financial firms, or even to a particular segment of the financial industry.
IV. The Mechanisms of Financial Repression
In this section we focus on specific channels of government pressure on banks. As mentioned earlier, there are multiple mechanisms through which governments can pressure domestic banks to buy local sovereign debt. These mechanisms are likely not mutually exclusive and some of them might be too subtle to capture in the data. 23 Thus, our goal is to indicate some of the channels that were likely to be at play throughout the European sovereign crisis, as opposed to providing a complete picture of the channels by which governments exercise financial repression. Results in Table 6 , Panel B suggest that it is unlikely that bailouts provide the primary source of motivation for the banks in our sample to buy sovereign bonds. We cannot measure future bailout expectations, but we have compared those European banks that have received bailouts to those that have not (tests not reported) and found no difference in uptake of sovereign debt (similarly, the size of bailouts did not predict sovereign debt). 24 Next, we turn instead to more direct channels of influence over banks.
(i) Government ownership
Direct government ownership of banks has been shown to influence banks' investment decisions (e.g., Barth, Caprio, and Levine, 2001; La Porta, Lopez-de-Silanes, and Shleifer, 2002; and Sapienza, 2004) . In Figure 5 we look at the relationship between the share of local banks with a government equity stake (horizontal axis) and the increase in the banks' holdings of local sovereign debt (vertical axis). We consider two alternative measures of government ownership of banks. The first measure is from the country-level survey conducted by the World Bank (see Barth, Caprio, and Levine, 2013 , whose research team was instrumental to the design of this survey). The variable is the percentage of the banking system's assets in banks where the government owns no less than 50% equity. 25 The data is available for several years, and we take this measure is that it predates the peak of the sovereign debt crisis.
reputation risk for the banks that refuse to succumb to this pressure, since such behavior constitutes an externality on the rest of the industry. 24 We thank Sasha Steffen and Viral Acharya for generously sharing data on bailouts. 25 The specific question in the 2011 survey is: "13.7.1 What percent of the banking system's assets was in banks that were government-controlled (e.g., where government owned 50% or more equity) at the end of [2008, 2009, 2010] ?".
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The fact that the government can influence the banks does not necessarily mean that it needs to do so; only countries with rising sovereign risk are likely to use the financial repression. To show this, we condition the sample on countries with CDS spreads above 100 basis points as of December 2010. (As expected, without this constraint, the relationship between state ownership of banks and the increase in sovereign debt holdings is much weaker.) As Figure 5 illustrates, there is a positive relationship between depth of government ownership over the banking sector and likelihood that the local government debt will primarily show up on the balance sheet of domestic banks. Excluding Portugal, which appears to be an outlier, the correlation between a continuous measure of government ownership and the increase in banks' local sovereign debt holdings during the crisis is 0.72-statistically significant at 10% level, despite a very small sample size.
(ii) Board seats
Equity ownership clearly does not capture all the mechanisms of direct control available to the government. For example, although according to the World Bank there are no Spanish banks which are majority owned by the government, it is well known that the government has considerable influence over the Spanish banking sector through the banks' boards of directors, especially savings banks or "cajas" (e.g., Santos, 2013) . Similarly, Italian banks show up in the World Bank data as having zero government ownership; but among the largest bank shareholders are non-profit foundations or "fondazioni" which, in turn, are controlled by political parties.
26
According to the IMF 2013 Country Report for Italy, foundations control or exercise significant influence over 30% of the banking system and are a major shareholder in four of the top-10 banks.
We collect background data on board members, as well as the year they joined or left the board for each bank in our sample, from BoardEx, compiled by Management Diagnostics
Limited. Overall, we identify 148 individuals (60 different banks) that by 2011 were on the board of directors of banks covered by the ECB stress testing and that have a current or recent (post-1998) affiliation with the government (including foundations in Italy). We distinguish between affiliation with the local and central governments as well as between members of executive and supervisory committees, but do not find these differences to be important for the interpretation of the results. We then examine the relationship between increases in sovereign debt holdings (as a share of risk-weighted assets) in the 2011-2013 period and government board representation (the time horizon is limited by data availability: at the bank level, domestic sovereign debt holdings are only known back to 2011). We demaean each variable by country, so as to identify the slope from variation between banks in the same judicial and political system.
The two variables are plotted in Figure 6 .
Regression lines are plotted separately for countries with high and low CDS spreads (we use spread of 100 in as the cutoff), and only the former relationship is significant. These data are consistent with financial repression determined in part by direct board representation.
V. The Consequences of Financial Repression
The Euro area has experienced two crisis episodes in rapid succession: first, the financial crisis that spread from the US; and second, a longer and deeper crisis associated with sovereign debt problems, which is still unresolved. In the second crisis, when sovereign debt issuance has been very challenging for many countries (yield spreads to German debt as well as CDS spreads have reached historic highs), an increasing share of newly-issued sovereign debt has been absorbed by domestic banks. This is especially true in some of the countries with the highest debt levels and the most dramatic increase in spreads, such as Greece and Italy. We show that the increase in domestic sovereign debt holdings by banks is strongly associated with a contraction in the corporate loan supply. This effect is distinct from risk-shifting or banks' responses to negative shocks to their balance sheets. Instead, consistent with financial repression, this effect is more pronounced for the banks that are influenced by the government through direct ownership or board seat possession.
In this final section of the paper we look to generalize our findings beyond the European sovereign debt crisis and to reflect on welfare implications. To do so, we examine the relationship between total domestic sovereign debt and debt choice at the firm level. The results are reported in Table 8 . As before, the independent variable is the choice of debt by individual firms. The explanatory variable of interest is the total level of local government debt as a 24 percentage of GDP, measured at end of the preceding year. With larger and riskier government debt, an increasing fraction of firms issuing debt switch from loans to bonds, reflecting a higher relative cost of bank credit. The result is strongest in the crisis period (2007) (2008) (2009) (2010) (2011) (2012) (2013) , which is the period over which rising financial repression became a concern, but barely significant in the precrisis period. This is consistent with repression, if bank acquisitions of sovereign debt in normal times are primarily voluntary and undertaken without government pressure. The estimated magnitude for the crisis period implies that a ten-percentage-point increase in the ratio of public debt to GDP predicts a 3.5-percentage-point lower likelihood of new debt being bank loans.
In specifications (7) through (9) we focus on the linearity of the effects of financial repression for highly levered countries. This builds on the idea in Reinhart and Rogoff (2009) that, beyond a certain level, public debt can be damaging to a country's economic growth. We focus on country-quarters with public-debt-to-GDP levels between 60% (the limit specified in the European fiscal rules) and 90%, 90% to 120%, and above 120%. We find that the crowding out of bank credit is largely concentrated in country-quarters with public-debt-to-GDP levels in excess of 90%. The incremental effect is positive, economically large, and statistically significant at the 1% level for country-quarters with 90% to 120% debt to GDP, and above 120% debt to GDP. This finding is consistent with the use of financial repression as an indirect form of government debt restructuring. It is also helpful for aggregate welfare assessments of our finding, given the result from a number of approaches summarized in Reinhart, Reinhart, and Rogoff (2012) , which show that very high levels of public debt may have a negative effect on economic growth.
Finally, to provide a sense of the magnitude of the drop in bank credit supply to firms we run a horse race between GDP growth and sovereign debt holdings. Comparing the 2010:Q2-2011:Q3 (good period) to 2011:Q4-2013:Q (bad period), loan share dropped by around 16% (cf. Figure 3 ). We decompose this by running a regression as in Table 3 and 4, with GDP growth capturing the regular effect of a recession, and sovereign debt holdings capturing the effect of repression. Changes in the composition of issuing firms explains none of the 16% drop, the business cycle explains 1.9%, and financial repression explains 4.4%. The remainder is not explained by our regressions. In other words, financial repression appears to have reduced the loan share substantially, and by much more than in a typical recession.
FIGURE 1. THE EVOLUTION OF PUBLIC DEBT, 2000-2013
Notes: The figure plots Public debt /GDP ratio (bars) and public debt outstanding (line). For public debt we use general government gross debt according to the convergence criteria set out in the Maastricht Treaty, which comprises currency, bills and short-term bonds, other short-term loans, and other medium-and long-term loans and bonds, defined according to ESA 95 and available through https://stats.oecd.org/. Public debt outstanding (central government) is from ECB statistics. Public debt outstanding is normalized, with 2007:Q3 level equal to 1. Jan-00 Jan-01 Jan-02 Jan-03 Jan-04 Jan-05 Jan-06 Jan-07 Jan-08 Jan-09 Jan-10 Jan-11 Jan-12 Jan-13 Jan-00 Jan-01 Jan-02 Jan-03 Jan-04 Jan-05 Jan-06 Jan-07 Jan-08 Jan-09 Jan-10 Jan-11 Jan-12 Jan-13 Jan-00 Jan-01 Jan-02 Jan-03 Jan-04 Jan-05 Jan-06 Jan-07 Jan-08 Jan-09 Jan-10 Jan-11 Jan-12 Jan-13 Jan-00 Jan-01 Jan-02 Jan-03 Jan-04 Jan-05 Jan-06 Jan-07 Jan-08 Jan-09 Jan-10 Jan-11 Jan-12 Jan-13 Jan-00 Jan-01 Jan-02 Jan-03 Jan-04 Jan-05 Jan-06 Jan-07 Jan-08 Jan-09 Jan-10 Jan-11 Jan-12 Jan-13 Notes: These tables present distribution of our core dependent variable = 1 if a firm i receives a loan and = 0 if a firm issues a bond in quarter t. If in a given quarter a firm did not have a new loan or bond issue, it is not included in the sample. (3):
where c i is firm fixed effects and S It is a quarterly country-level measure of macroeconomic conditions. Data on tightening in lending standards comes from ECB and corresponds to the net percentage of banks tightening credit standard for new loans or credit lines to enterprises. Country-level measures of Aggregate lending growth, Non-performing, and Loan allowances are compiled from Bankscope. Lending growth is measured as a four-quarter rolling-window growth in aggregate loans outstanding. Non-performing loans and loan allowances are scaled by total loans, and correspond to the assets-weighted average for the banks within a given country. GDP growth is real change in per capita GDP, determined quarterly (measured with respect to the same quarter the year prior to avoid seasonality); the data is collected from the Eurostat website. Bank stock-index is a logarithm of an equally weighted stock index. Errors are heteroskedasticity-robust and clustered by country*year. *** Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 10 percent level. 2010-2013 2010-2013 2010-2013 1999-2013 1999-2013 1997-2013 2007-2013 2007-2013 (1) (2) (3) (4) (5) (6) (7)
Domestic sovereign debt held by banks: Notes: Results reported here expand on specifications (1) and (2) in Table 3 by including time-varying firm characteristics. Errors are heteroskedasticity-robust and clustered by country*year. *** Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 10 percent level. [2010] [2011] [2012] [2013] . A relationship between a firm and a bank is taken to exist if a bank was a lead or co-lead in a syndicated loan taken out in the last five years. As before, a firm appears in the sample (i.e., the residual is computed) if in a given period it loan or a bond. Specification (1) corresponds to:
where ̂ is the residual after firm fixed effects (c i ), D t is year-quarter fixed effects, D j\(i,t) is bank fixed effects for the bank j for which firm i had a relationship at time t, and B jt is the relationship bank's holdings of its home country's sovereign debt. Specifications (2) and (3) correspond to:
where CDS c(j)t is the sovereign CDS spread of the bank's home country. Specification (4) only includes firms with a unique relationship bank. Local sovereign debt holdings are from EBA. Total sovereign debt holdings are from Bankscope. CDS data is from Markit. Errors are heteroskedasticity-robust and clustered by country*year. Outliers for exposure * CDS (top and bottom 1%) have been excluded. *** Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 10 percent level. Notes: Panel A looks separately at the effect of local vs. riskiest sovereign debt holdings. Specifications (1) and (2) in Panel A are similar to specifications (1) and (2) in Table 3 but add holdings of Greek debt (Greek firms are excluded). In columns (3) and (4), instead of Greek debt, we measure the holdings by a country's banks of sovereign debt from the three highest CDS spread countries except the domestic sovereign. Sovereign CDS spreads are measured at end of preceding year. Standard errors are heteroskedasticity-robust and clustered by country*year. In Panel B, we look at cross-sectional correlation between bank health and local sovereign bonds holdings. Capital adequacy measures are from ECB. CDS rates are from Markit. Unless otherwise indicated, bank risk is measured as of the end of the previous year. CDS Spreads correspond to the last quarter average. *** Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 10 percent level. Table 6 , but the emphasis here is on safest sovereign debt holdings. Sovereign CDS spreads are measured at end of preceding year. Standard errors are heteroskedasticity-robust and clustered by country*year. Panel B reports evolution of domestic sovereign holdings of pension funds and insurance companies. 1996-2012 1996-2006 2007-2012 1996-2012 1996-2006 2007-2012 1996-2012 1996-2006 2007-2012 (1) (2) (3) (4) (5) (6) (7) (8) Notes: As before, the dependent variable is = 1 if a firm i receives a loan and = 0 if a firm issues a bond in quarter t. If in a given quarter a firm did not have a new loan or bond issue, it is not included in the sample. The table reports results of the linear regressions. The focus is Domestic sovereign debt as a fraction of GDP. Domestic sovereign debt indicators in columns (7) to (9) are equal to one if sovereign debt is more than or equal to 60%, but less than 90%, of GDP; between 90% and 120% of GDP; and above 120%. The omitted category is observations where Government debt is below 60% of GDP. Errors are heteroskedasticity-robust and clustered by country*year. *** Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 10 percent level.
